precisely, under the above conditions the inequalities (1.6) hold for every /E W™{8?) and 0<3r<r 0 , ^/z^rg r denotes the greatest integer less than o~ and C is a constant independent of f and T. hold for every f^Bp^S) and 0<3T r <r 0 5 where r denotes the greatest integer less than o~.
In particular, with the aid of Lemma 2.6 which will be proved in §2 3 these theorems yield From our investigation it seems that for a general region Q the norm given by (1.4) is more natural than that given by (1.9).
Recently, by means of an operator theoretical method Yoshikawa E14], E15H discussed the imbedding theorems for the case where @ = W l .
§2. Interpolation Spaces
We shall reproduce here some theorems concerning mean interpolation spaces which will be applied later on.
First we shall introduce some notations. Let (M, JUL) be a measure space and let X be a Banach space. By L P (M, JJL\ X) we denote the X\ where R + is the set of all positive numbers, and the space
Let X, Y be two Banach spaces continuously imbedded in a Hausdorff linear topological space S*. Assume that l^/?, g^S 00 , -°°<ft 97<oo and that f-?7<0. Then the mean interpolation spaces S(p, f, X\ q, 77, F) is the space of elements such that
for some function u(t) of ^>0 with f f M(0€i*(R + ; X) and jL|(R + ; F). The norm of / is given by
where u ranges over all functions satisfying the identity (2.2). It is known that of <^ is sufficiently small, we may assume that ¥e J' 00 (R W )= f\& m (R*).
m=l
In the following we always assume that J2 satisfies the condition C( TO) with r(^)G^°°(R w ).
In the following of this section we shall discuss some inequalities, which, combining with the integral representations given in £5] and prove the imbedding theorems.
We shall first prove The desired inequality (3.2) now follows from this and Holder's inequality.
The cases (a) and (d) in (ii) and in (iii) are immediate consequence of (i). Therefore it is sufficient to prove the other cases. We may assume that l = k or l = A + ff. £<J^. Thus (3.5) is a consequence of (3.4) and Jessen's inequality (generalized Minkowski inequality). This completes the lemma. Therefore we obtain the first inequality in (3.8), which implies the second inequality in virtue of Holder's inequality, (ii) Proof of (3.9). We may consider only the case where $^y and
We shall prove first (3.4). Consider the case (b). Let fzLT hen there exist functions v(t, #) and w(t, x}
Applying Lemma 2.5 to the last integral transformation, we obtain (3.9). where C is a constant independent of f and t.
Assume that jD<g<oo and l + r = L
(ii) There is a constant C such that for any f eL p (fi)^C l (fi) and
satisfied. 
BT-^ if
(take r=Ti). 
Consequently we obtain

